Commercial available sugar and soybean meal, reported by the Worldbank, at prices of 0.41 €/kg and 0.50 €/kg respectively for Europe in 2014 (Dollar to euro = 0.95) where used as inputs material. The sugar and soybean meal where assumed to be in their monomeric form; glucose and fructose and amino acids -no other compounds were accounted for in the simulations. The respective product specifications can be seen below. The market price of 25 €/kg for α-La extracts purified to the extent of approximately 60% purity was used to generate a corrected price for the model: 41,7 €/kg α-La. This implies that the product has to be purified to the extent of 60% for the models output to be valid. Increased or decreased purity will impact the price accordingly.
Soybean meal
Soybean meal at 0.50 €/kg contains 44% protein with the following amino acid composition: The maximum uptake rates for amino acids were set according to the exponential growth data presented in Selvarasu et.al, while the glucose and oxygen maximum uptake rates were set according to Feist et al. The maximum uptake rate of fructose was arbitrarily set to that of glucose and defined, as an uptake that only occur after glucose depletion. 
Supporting Data -3
The biochemical reaction of protein production was written in terms of the metabolites in the GSMN with the stoichiometry for amino acids calculated from the coding sequence of the protein and the ATP cost estimated from the protein synthesis and RNA transcription. Polymerization of amino acids into protein was set to a metabolic cost of 4.5 ATP per amino acid, while mRNA elongation was set to a metabolic cost of 2.0 ATP with 20 translations per mRNA molecule. A total of 41.6 mmol ATP per g α-La were used in the simulations.
Calculation
Amino acids: 
